PURPOSE We wanted to measure trends in the proportion of prenatal visits provided by family physicians nationally for a 10-year period and determine characteristics of prenatal visits made to family physicians compared with visits made to obstetricians.
INTRODUCTION
A ccess to maternity care for women in the United States remains a public health concern. Previous studies have established the contribution of family physicians to maternity care, particularly in rural areas. [1] [2] [3] [4] [5] [6] [7] [8] A decline in maternity care clinicians in rural communities where physicians may be in short supply has also been associated with poorer perinatal outcomes. 2, [9] [10] [11] A large body of literature from the 1980s and 1990s documented a decline in the provision of maternity care by family physicians. 1, 2, [10] [11] [12] [13] [14] [15] [16] [17] Even though more recent evidence is sparse, the available evidence suggests that this decline has persisted. Data from the American Academy of Family Physicians indicates that in 1986, 43% of responding family physicians performed deliveries compared with 28% of respondents in 2006, although interpretation of these data are limited by a variable response rate. 18 Guirguis-Blake et al showed that family physicians decreased their contribution nationally to prenatal care from 17.3% of total visits (between 1980 and 1992) to 10.2% of visits (between 1993 and 1999) . 19 No estimates of the percentage of family physicians who provide prenatal care since 1999 have been published.
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The purpose of our study was to (1) measure the trend in the proportion of prenatal visits made to family physicians during the 10-year study period and (2) determine the characteristics of prenatal visits made to family physicians with visits made to obstetricians. We analyzed data from the National Ambulatory Medical Care Survey (NAMCS) from 1995 to 2004. Improved knowledge of the distribution and provision of prenatal visits will help clarify the contribution of family physicians to prenatal care and whether innovative steps need to be taken to meet the goals of high-quality, accessible pregnancy care for all US women.
METHODS

National Ambulatory Medical Care Survey
The NAMCS is administered by the National Center for Health Statistics (NCHS) for the Centers for Disease Control and Prevention (CDC). 20 The NAMCS collects information on patient visits to offi ce-based physician practices in the United States, including federally qualifi ed health centers and nonfederal government clinics. The survey incorporates a multistage probability design to generate a population-based sample. The NCHS weights each sampled visit by taking into account practice location and physician specialty.
Physicians are randomly selected from the master fi les of the American Medical Association and the American Osteopathic Association. Each physician is randomly assigned to a 1-week reporting period. During this period, data for a systematic random sample of visits are recorded by the physician or offi ce staff on a standardized encounter form and checked for completeness by NCHS fi eld staff.
The survey collected 266,629 patient records between 1995 and 2004. 20 The participation rate of contacted physician practices in the NAMCS ranged from 63% in 1999 to 73% in 1995. Quality control was performed using a 2-way independent verifi cation procedure for 10% of the sample records. In 2004, coding errors for various items ranged from 0% to 0.9%.
The NCHS weights each visit to allow extrapolation to national estimates for all aspects of the survey. The weighing calculations account for practices that were invited to participate but declined to do so. National estimates are considered reliable with a standard error of 30% or less, which generally corresponds to a sample of at least 30 patient visits.
21
Study Variables
Deidentifi ed clinical and demographic data, including age, insurance status, and race, were collected for each visit. 21 The NCHS institutional review board approved the protocol for the NAMCS, including a waiver of the requirement for informed consent. Physician and hospital variables include self-selected specialty. A midlevel clinician variable includes visits made to midwives, nurse-practitioners, and physicians' assistants. Clinical variables included the primary diagnosis and up to 2 secondary diagnoses coded according to the International Classifi cation of Diseases (ICD-9-CM). 22 The NCHS divides the country into 4 geographical regions: Northeast, South, Midwest, and West. Rural locations were identifi ed based on the designations of non-metropolitan statistical area (non-MSA) by the US Offi ce of Management and Budget. A metropolitan statistical area (MSA) is defi ned as a county or group of contiguous counties that contains at least 1 city with a population of 50,000 or more or an urbanized area with a metropolitan population greater than 100,000. 23 We examined all offi ce visits with the primary diagnoses of normal pregnancy, high-risk pregnancy, and pregnancy-related complications, as outlined in detail in a related study. 24(Fig1) To capture prenatal diagnoses accurately, we included only visits in which the fi fth digit of the 5-digit ICD-9-CM code was 3, corresponding to an antepartum condition. We eliminated visits to physicians whose specialty was not family medicine or obstetrics-gynecology. Visits to midlevel clinicians, including midwives, occurred in physicians' offi ces and did not include midlevel clinicians who were practicing independently.
Statistical Analysis
To assess changes in rates of prenatal visits over time, we used the χ 2 test for linear trend. To decrease annual variation in visit estimates, we combined 2 successive years of data, as recommended by NCHS, for a total of 5, 2-year periods (1995-1996, 1997-1998, 1999-2000, 2001-2002, 2003-2004) for the trend analysis. 21 All statistical trend tests take into account data from all 10 years, from 1995 through 2004.
We calculated standard errors for all results as recommended by the NCHS 21 using Stata software. To take into account the complex multistage sample design of the survey, Stata was programmed with the masked survey design variables that allow for making population estimates and generation of variance estimates which result in conservative tests of significance. 25 We evaluated categorical variables with the χ 2 test. All P values are 2-tailed; P <.05 was considered signifi cant. Stata version 9 was used to analyze all data (StataCorp LP, College Station, Texas).
RESULTS
A total of 6,203 sample records met inclusion criteria for the study. These sample records represented an estimated 244.5 million prenatal visits in the United States between 1995 and 2004, with 222.5 million visits to obstetricians and 21 million visits to family physicians. The total number of prenatal visits per biannual period remained stable during the 10-year period, with no declining trends.
Characteristics of the prenatal visits grouped by physician specialty are represented in Table 1 . Visits to family physicians tended to be made by younger patients who had higher rates of Medicaid insurance and self-pay status. In addition, compared with visits to obstetricians, visits made to family physicians' offi ces were signifi cantly more likely to occur in non-MSA locations (P <.01). There was no signifi cant difference in the rate of visits with high-risk diagnoses between family physicians and obstetricians (P = .21).
Trends in Proportion of Prenatal Visits by Specialty
The primary outcome of analysis was the trend in the proportion of prenatal visits seen by family physicians, as shown in Figure 1 . During the 10-year study period, the proportion of prenatal visits provided by family physicians in US offi ces decreased steadily from 11.6% in 1995-1996 to 6.1% in 2003-2004 (P = .02 for trend). In the rural, non-MSA locations, family physicians decreased their provision of prenatal visits at an even greater rate, from 38.6% in 1995-1996 to 12.9% in 2003-2004 (P = .03 for trend) (Figure 2 ).
Factors Independently Associated with Prenatal Visit Occurring with a Family Physician
We used multivariate logistic regression modeling to determine factors associated with a prenatal visit occurring with a family physician vs an obstetrician (Table 2 ). In a model including demographic and insurance variables, independent predictors of a prenatal visit to a family physician were non-MSA location (vs MSA location: OR = 5.56; 95% CI, 3.23-9.62), Medicaid insurance (vs private insurance: OR = 1.76; 95% CI, 1.10-2.82), biennial period (per 2-year period: OR = 0.81; 95% CI, 0.68-0.97), and age younger than 30 years (aged >30 year vs aged <24 years: OR = 0.63; 95% CI, 0.41-0.95). During the study period, the 
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proportion of visits occurring with family physicians decreased by 19% every 2 years (Table 2) . We performed a series of analyses to better characterize and understand the declining trend in prenatal visits made to family physicians during the study period. We limited the sample to prenatal visits with a low-risk diagnosis based on ICD-9-CM code (n = 5,429), with the thought that a woman with a high-risk diagnosis may make a greater number of prenatal visits and therefore contribute to an increased proportion of visits made to obstetricians' offi ces. During the 10-year study period, however, the proportion of prenatal visits to family physicians by women with a low-risk diagnosis showed a similar decline, decreasing from 10.7% in 1995-1996 to 5.3% in 2003-2004 (P = .03 for trend).
In addition, it was believed that another factor contributing to the decline in visits to family physicians might be Medicaid insurance, which potentially may represent a population more likely to enter prenatal care late or receive fewer prenatal visits per pregnancy. We found that the proportion of total prenatal visits by women with Medicaid insurance remained stable during the 10-year period, ranging from 22.6% in 1995-1996 to 28.0% 
DISCUSSION
This study shows that family physicians have markedly reduced their provision of outpatient, prenatal visits by almost 50% over a 10-year period. We also found that family physicians are more likely than obstetricians to provide prenatal visits to women who are younger, live in rural areas, or have Medicaid insurance.
Family medicine has long been considered to be an important source of maternity care, particularly in rural and underserved communities. [1] [2] [3] [4] [5] [6] [7] [8] Our study delineated the contribution of family physicians to prenatal care of the underserved, with one-third of prenatal visits to family physicians ensured by Medicaid. If the provision of prenatal services by family physicians continues to decline at the documented rate, however, it may become diffi cult to develop sustainable models for inclusion of maternity care in future practice, which ultimately may affect women's access to prenatal care in communities throughout the United States.
Ongoing decline in prenatal services by family physicians may have further widespread implications for care of children and reproductive-age women. Recent studies have shown that family physicians are providing a smaller proportion of outpatient care for children compared with 10 years ago. 26, 27 One explanation for this decline in pediatric care may be the decreasing proportion of prenatal care by family physicians, who often continue to care for the woman and her newborn after delivery. We are currently pursuing further analyses to examine trends in the provision of well-infant and postpartum care by specialty and to determine whether these services are, in fact, related to the declining provision of prenatal visits.
Our fi ndings have implications for future family medicine training, as well. As family physicians continue to decrease their provision of maternity care, it may prove challenging to support family medicinebased curriculum, recruit faculty members, identify community role models, or develop sustainable models for residency graduates to include maternity care within their own practices, leading to further declines in accessible prenatal care physicians.
Finally, our study fi ndings have implications at the public health level. Family medicine has long been considered to be an important source of maternity care in rural and underserved areas. [1] [2] [3] [4] [5] [6] [7] [8] Our data indicate that in non-MSAs a prenatal visit was 5.56 times more likely to occur with a family physician compared with an obstetrician (Table 2) . It is in these non-MSAs, however, that the provision of care by family physicians declined signifi cantly during the 10-year period, and at an even greater rate than that experienced in the MSAs (Figure 2 ). Although we are unable to quantify how the decline in prenatal visits by family physicians within non-MSAs specifi cally affects access to care within these regions, it is unlikely that the services once provided by family physicians in the most rural areas have been completely absorbed by obstetricians.
One potential explanation for this decline may be factors that are out of family physicians' control, such as closure of maternity wards or rural hospitals in these locations. Although the database is unable to directly address this information, we examined the distribution of total prenatal visits occurring in non-MSA locations over the 10-year period and found that the proportion of prenatal visits, in fact, remained stable from 9.7% in 1995-1996 to 14.1% in 2003-2004 (P = .83 for trend). Further research is needed to quantify the impact that the loss of prenatal care visits by family physicians in rural and underserved communities may have on access to care.
Our analysis of this nationally representative database has several inherent limitations. In this database, rural status was considered to be non-MSA, as defi ned by the US Offi ce of Management and Budget. 23 This designation, however, occurs at the county level and may actually misclassify smaller, rural areas as urban if they are located within a county considered to be a MSA. Second, there were no outcome data available to determine whether these trends are associated with maternal or fetal outcomes. Moreover, although NAMCS provides data on outpatient prenatal visits made to federally qualifi ed community health centers, this proportion may be undersampled within the database, and prenatal care by family physicians in federally qualifi ed health centers could therefore be underestimated.
Finally, the NAMCS database contains limited data on the contribution of midwives to outpatient prenatal visits. The variable includes all midlevel clinicians (midwives, nurse-practitioners, and physicians' assistants), and visits made to these clinicians are occurring within physician practices rather than independently functioning midwives or nurse-practitioners' offi ces. Few data exist describing national trends in the contribution of midwives to prenatal care. The most recent data from the National Center for Health Statistics indicates, however, that in 2005 certifi ed nurse-midwives attended 306,377 of the total 4,138,349 births in the United States. 28 If one were to estimate roughly 10 prenatal visits per delivery, yielding an approximate 3.1 million prenatal visits, prenatal care by midwives would still not account for the decline in prenatal visits by family physicians documented in this study.
In conclusion, this study provides evidence that family physicians have substantially reduced their contribution to prenatal care visits during the past decade. Future studies are needed to better understand the effects and the reasons behind this shift from family physicians to obstetricians in order to ensure adequate access to prenatal care for all women in the United States, particularly those in rural and underserved populations. 
